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(54) Coordinate input device 

(57) There is provided a highly precise coordinate 
input device not requiring a particular designating tool. 
A sheet (4), composed of a piezoelectric plate polarized 
in the direction of thickness, is superposed with a vibra- 
tion transmitting plate (8), provided with vibration sen- 
sors (6) in predetermined positions. The sheet 
generates vibration by a pulse signal generated by a 
sheet driver. When the sheet (4) is pressed for example 
with a pen (3), the vibration is transmitted to the vibra- 



tion transmitting plate (8) from the pressed position, and 
is detected by the vibration sensors. A controller (1) cal- 
culates the distance between the vibration input point 
and the vibration sensor (6), based on the delay time 
from the start of vibration to the detection. This opera- 
tion is conducted for the plural sensors (6), and the 
coordinate is calculated from thus calculated distances. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a device for detect- 
ing an elastic vibration by plural sensors provided on a 
vibration transmitting plate and detecting the coordinate 
of the position of vibration input based on the transmit- 
ting time of such elastic vibration. 

Related Background Art 

For determining the coordinate, there are already 
known various methods, such as the resistive film 
method, the electro-magnetic induction method, the 
electrostatic coupling method, the ultrasonic wave 
method. The resistive film method allows the input for 
example with a finger, not requiring an exclusive input 
pen, but is inferior to the latter three methods in the pre- 
cision of the coordinate calculation. On the other hand, 
the electromagnetic induction method and the electro- 
static coupling method are superior to the resistive film 
method in the precision of the coordinate calculation, 
but necessitates an exclusive input pen, thus not allow- 
ing the input with a finger and is expensive in cost. 

On the other hand, within the method utilizing the 
ultrasonic wave, there is known, for example, a coordi- 
nate input device for detecting the vibration with plural 
vibration detecting means provided on a vibration trans- 
mitting plate, and detecting the transmission time of the 
vibration wave from the vibrating pen to each vibration 
detecting means, thereby determining the position of 
the vibrating pen. In such coordinate input device, the 
coordinate is calculated by detecting the Lamb wave 
propagating in the vibration transmitting plate, based on 
a delay time tg relating to the group velocity Vg of the 
vibration and a delay time tp relating to the phase veloc- 
ity Vp of the vibration. This method allows the coordi- 
nate input a higher precision in comparison with the 
resistive film method, and is more advantageous in cost, 
because of its simpler configuration, in comparison with 
the electromagnetic induction method and the electro- 
static coupling method. 

There is also proposed a method of calculating the 
coordinate by driving a vibrator driving circuit of the 
vibration input pen in a state not synchronized with the 
calculation control circuit. This method can provide an 
input device with good operabilrty. without the signal 
cable between the input pen and the main body of the 
device. 

However, the above-mentioned conventional input 
devices utilizing the ultrasonic wave have been associ- 
ated with the following drawbacks. 

The input pen for entering the coordinate has to be 
an exclusive pen involving a mechanism for generating 
the vibration. Consequently the input for example with a 
finger cannot be realized. 



Also the ultrasonic method capable of eliminating 
the connecting cable still requires an exclusive pen for 
generating the vibration, and such exclusive pen has to 
be provided with a circuit for generating the vibration, a 
5 battery as the power source etc. Thus, in consideration 
of the running cost of the battery, such exclusive pen is 
inferior to the pressure input method (for example input 
with finger or with a pen-shaped utensil with a pointed 
end). 

10 In consideration of the foregoing, the present inven- 
tion is to provide a coordinate input device which can 
realize a high precision without an exclusive coordinate 
indicating utensil, and which can be manipulated for 
example with a finger. 
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SUMMARY OF THE INVENTION 



An object of the present invention, in an embodi- 
ment thereof, is to provide a coordinate input device 
20 comprising: 



a vibration member for generating vibration; 
a vibration transmitting member laminated with the 
vibration member and adapted to transmit the 
vibration from a vibration input point; and 
calculation means for detecting the vibration at pre- 
determined positions of the vibration transmitting 
member, and calculating the coordinate of the 
vibration input point by measuring the delay time 
from the input of the vibration at the vibration input 
point to the detection of the vibration. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view best representing the configuration 
of an embodiment of the present invention; • 
Fig. 2 is a block diagram showing the internal con- 
figuration of a control circuit; 
Fig. 3 is a timing chart of the signal processing; 
Fig. 4 is a block diagram of a signal detection cir- 
cuit; 

Fig. 5 is a chart showing the relationship between 

the distance from the vibration input point to the 

sensor and the delay time; 

Fig. 6 is a schematic view showing the principle of 

coordinate calculation; and 

Fig. 7 is a block diagram showing the configuration 

of a second embodiment. 



50 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



[First embodiment] 

55 Now the present invention will be clarified in detail 
by preferred embodiments thereof, with reference to the 
attached drawings. 

At first referenc is made to Fig. 1 for explaining the 
entire configuration of the coordinate input device 
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embodying the present invention. A controller 1 controls 
the entire device and also calculates the coordinate 
position. A sheet driver 2 causes a vibration in a piezo- 
electric sheet layer 4. The sheet 4 in the present 
embodiment is composed of piezoelectric ceramics 5 
(such as PZT), is polarized in the direction of thickness 
of the sheet, and has electrodes, on both faces of the 
sheet, for generating vibration in the sheet. A uniform 
vibration is induced in the direction of thickness of the 
sheet 4, by driving the sheet 4 with the sheet driver 2. w 
An eff icient conversion into the vibration can be realized 
by matching the vibration frequency of the sheet 4 with 
the resonance frequency in the direction of thickness of 
the sheet 4. In the present embodiment, the vibration 
frequency of the sheet 4 is so selected as to generate a 15 
Lamb wave in a propagation layer 8, but other vibration 
modes may naturally be employed also. 

The propagation layer 8, for transmitting the vibra- 
tion, is composed of a metal or an alloy such as alumi- 
num, iron or copper, and, when the sheet 4 and the 20 
propagation layer 8 are brought into mutual contact by a 
pressure with a finger or a pen-shaped tool (not shown), 
the vibration generated in the sheet 4 is transmitted to 
the propagation layer 8. In the present embodiment, the 
sheet 4 and the propagation layer 8 are provided in a 25 
mutually contacting relationship, but, even in such 
arrangement, the sheet 4 and the propagation layer 8 
are acoustically insulated by an air layer, so that the 
vibration generated in the sheet 4 is not transmitted to 
the propagation layer 8 unless the sheet 4 is pressed 30 
with a sufficient pressure to the propagation layer 8. 
Stated differently, the level of the vibration (signal) 
entered with a sufficient pressure is sufficiently different 
from the level of the vibration (noise) entered by the 
contacting arrangement of the two, so that the perform- 35 
ance of the device of the present invention is not at all 
affected by such arrangement. It is naturally possible 
also to adopt a configuration of intentionally forming a 
gap between the sheet 4 and the propagation layer 8 to 
form an air layer therebetween or to form, between the 40 
sheet 4 and the propagation layer 8, an intermediate 
layer which does not transmit the acoustic wave in the 
ordinary state but transmit such acoustic wave from the 
sheet 4 to the propagation layer 8 only under a pressure 
for the coordinate input. 45 

An upper case 5 constitutes a part of the outer cas- 
ing and defines an effective area for the coordinate 
input. 

The vibration generate in the sheet 4, when entered 
into the propagation layer 8, propagates therein and is so 
reflected at the end face of the propagation layer 8. 
Thus, in order to avoid (attenuate) the reflection of the 
vibration toward the central area, an anti-vibration mem- 
ber 7 is provided on the outer periphery of the propaga- 
tion layer 8. Also in the peripheral area of the ss 
propagation layer 8, there are fixed plural vibration sen- 
sors for converting mechanical vibration into electric 
signals, such as piezoelectric elements. The signals 
from the vibration sensors 6 ar amplified by an ampli- 
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fying circuit, not shown, and then supplied to a signal 
waveform detector 9 for signal processing, of which 
result is supplied to the controller 1 for the coordinate 
calculation. The details of the signal waveform detector 
9 and the controller 1 will be explained later 

The piezoelectric sheet 4 is driven by the sheet 
driver 2. The driving signal for the sheet 4 is supplied 
from the controller 1 in the form of a low-level pulse sig- 
nal, which is amplified with a predetermined gain in the 
sheet driver 2 and then applied to the sheet 4. The drive 
signal is for example composed of an alternating volt- 
age of 500 kHz. applied with a sampling frequency of 
1Q0 kHz. The electrical drive signal is converted by the 
sheet 4 into a mechanical ultrasonic vibration, which is 
transmitted to the propagation layer 8 when the sheet 4 
and the propagation layers are brought into mutual con- 
tact under a sufficient pressure. 

Though the present embodiment employs plural 
sensors 6 for detecting the vibration, the following 
description will be given only for a single sensor, for the 
purpose of simplicity. 

(Controller) 

In the configuration explained above, the controller 
1 releases a signal, at a predetermined interval (for 
example 5 ms) for causing the sheet driver 2 to drive the 
sheet 4, and starts time counting by an \nterna\ timer 
(composed of a counter). When the sheet 4 is contacted 
with the propagation layer 8 with a sufficient pressure, 
the vibration generated in the sheet 4 is transmitted to 
the propagation layer 8. The contacting point of the 
sheet 4 and the propagation layer 8 is defined as the 
vibration input point. The vibration entered into the prop- 
agation layer 8 is detected by the vibration sensor 6, 
after a delay corresponding to the distance from the 
vibration input point to the vibration sensor 6. 

The vibration waveform detector 9 detects the sig- 
nal from the vibration sensor 6 and generates a signal 
indicating the timing of arrival of the vibration to each 
vibration sensor through a waveform detecting process 
to be explained later, and, in response to this signal, the 
controller t detects the vibration transmitting time to the 
vibration sensor 6. The coordinate position of the vibra- 
tion input point is calculated, based on the vibration 
transmitting times from the plural vibration sensors and 
through a process to be explained later. 

Fig. 2 is a schematic block diagram of the controller 
1 of the present embodiment, and the components and 
functions of the controller 1 will be explained in the fol- 
lowing. 

A microcomputer 31 controls the controller 1 and 
the entire coordinate input device, and is provided with 
an internal counter, a ROM storing the control 
sequence, a RAM used for the calculation, a non-vola- 
tile memory for storing constants etc. A timer 33 is com- 
posed for example of a counter for counting reference 
clock signals, not shown, and starts time counting in 
response to the entry of a start signal into the sheet 
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driver 2 for initiating the drive of the sheet 4. In this man- 
ner the start of the time counting can be synchron.zed 
the detection of the vibration by the vibration sen- 
£ 6 and there can be measured the 
mitting time until the vibration is detected by the 
vibration sensor 6. 

The vibration arrival timing signal released from he 
vibration waveform detector 9 and indicating amva erf 
the vibration at the vibration sensor 6 .s suppl.ed 
through a detection signal input port 35 to . i latch 34. 
which in response latches the time count of the timer 33^ 
A determinator 36, upon discriminating the reception of 
the detection signal, sends a corresponding signal to 
Z mfcrocompuir 31 . As there areplural M»» 
sors in practice, the latch is adapted to .atch the time 
counts corresponding to the vibration arrival tinmng ^sig- 
nals from such plural vibration sensors, and the deter- 
Sna or 36 judges the reception of the detection signals 
Z Z the sensors required for the coordinate calcula- 

t,0n 'ln response to the signal from the determinator 36, 
the microcomputer 31 reads, from the latch 34, the 
transmission delay times to the vibration sensors, then 
calculates the coordinate position of the vibration, input 
ooint on the propagation layer 8 through a predeter- 
led calculation, and releases thus obtained coord, 
Ta,e information to an external equipment th.ough an 
I/O port 37. 

(Detection of transmission delay time of vibration (Figs. 
3 and 4)) 



Fig 3 is a view showing the detected waveform 
supplied to the signal waveform detector 9 and the proc- 
ess* measuring the vibration transmitting time based 

^Tsdready explained in the foregoing, the measure- 
ment of the transmission delay time of the vibration to 
the vibration sensor 6 is stated simultaneously wrth the 
supply of the start signal to the sheet driver 2 At tte 
print, a drive signal 41 is supplied to the sheet 4 from 
£e sheet driver 2. In response to the signal 41 tine 
ultrasonic vibration transmitted from the sh«*4 totoe 
oropagation layer 8 at the vibration input point propa 
gatesto the vibration sensor 6 within a time conespond- 
L to the distance thereto and is detected by the 
vibration sensor 6. A signal 42 in Fig. 3 indicates the sig- 
nal waveform detected by the vibration sensor 6. 

As explained in the foregoing, the vibration 
employed in the present embodiment is Lamb wave in 
which the propagating velocrty of the ^etoj* . 421* 
the detected waveform (group velocrty Vg) i ^erent 
from that of the phase 422 (phase velocrty Vp). Conse- 
quently, the relationship between the envelope 421 and 
the phase 422 of the detected waveform varies depend- 
ing on the propagating distance in the propagation layer 
8 in the present embodiment, the distance between the 
vibration input point and the vibration sensor 6 ,.s 
detected from a group delay time tg based on the group 



velocity Vg and a phase delay time to based on the 
phase velocity Vp. 

Fig 4 is a block diagram of the vibration waveform 
detector 9. In the following there will be explained acon- 
5 figuration for detecting the group delay time tg and toe 
phasedelaytimetpforeachvibrationsensor.wrthrefer- 

ence to Figs. 3 and 4. 

The output signal 42 of the vibration sensor 6 is 
amplified by a pre-amplrfier 51 to a predetermined Uevel. 
,o and is subjected to the removal of unnecessary fre- 
quency components by a band pass filter 51 to provide 
a S 44^he envelope of the waveform of this signal 
. propagates with the group velocity Vg, and the de ay 
Le tg relating to the group velocrty Vg can be obfained 

rs by defecting a particular point on this reform, such as 
me peak or the inflection point of the envelope. Thus toe 
signal obtained through the pre-amplifie 5 1 and the 
band pass filter 51 1 is supplied to an envelope detecto 
52, composed for example of an absolute vakie c. cu, 
20 and a low pass filter, to obtain the envelope 45 only of 
toe deSd signal. Then a gate signal generator J6 
composed for example of a multivibrator, forms agate 
s?gna?46, corresponding to a period where the enve- 
k»e 45 exceeds a predetermined threshold level 441 . 

to the group velocity Vg can be obtained by detecting 
he peak or the inflection point of the envelope. The 
present embodiment utilizes the ; detection ^ of a f»* 
inflection point of the envelope (downshift zero-cross 
so pdnTof a signal 43 to be explained later) For to* pur- 
£se the signal 45 released from toe envelope detector 
?2 is supplied to an envelope inflection po.nl ;detector 53 
I obtaln'a twice drtferentiated waveform 43, which • 
compared with the above-mentioned gate signal 
35 wSyatgsignaldetector54,conposedtorexampte 
da multivtoTator. generates a tg signal 49 having a pre- 
determined waveform and constituting a de tecti n sig- 
nal indicating the envelope delay time, for supply to the 

0,0,1 On The other hand, the phase delay time tp relating 



manner A lp signal detector 57, composed for example 
STzero-cross comparator or a multivibrator for detect 
, the phase delay time tp. detects the firstupsh.ft 
« Z ero cross point of the phase signal 44 during the pres_ 
erx : eoftoegatesignal46.therebyprovid,ngas.gna.47 

indicating the phase delay time to to the cor* oHer 1 

The foregoing description is limited to the case of a 
single sensor, but there may be provided same circuits 
50 corresponding to the plural sensor, or a single circuit 
^ be commonly utilized for the plural sensors on 
time-sharing basis utilizing for example an analog 
switch. 

55 (Calculation of distance between the vibrating pen and 
sensor (Fig. 5)) 

The distance from the vibrating pen to each vibra- 
tion sensor is calculated, from thus obtained group 
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delay time tg and phase delay time tp. in the following 

^ 5 is a chart schematically showing the relation- 
k-« h»tw«en the oroup delay time tg or the phase delay 
£££ CKnsor distance L As the present 
SSment employs the Lamb wave 
™L delay time tg does not necessarily show satisfac 
?rSneaS Consequently the distance L between the 

be determined with a high precision when rt is calcu 
ZS!X» product of the group delay time tg and the 
group velocity Vg as in the equation (1): 



L=Vg>tg 



(D 



The coordinate can be determined with a higher 
precSon according to the equation (2) employing the 
phase delay time tp of superior linearity: 



in the same amounts in the measurement of transmis- 
sion of the vibration. 

Stam *e original pointOto U 
, 5 propagation layer 8 as tgO. tpO. there stand relations. 

(4) 
(5) 



tgO*=tgO+etg 
tpO*=tpO+etp 



L=Vp • tp+n • Xp 



(2) 



20 



35 



wherein m is the wavelength of the elastic wave, and n 
tan Meter In the equation (2). the first term in the 
"JS* indicates the distance LO .n Bq. 5, and 

hi dSence between the distance L to be MjnJ « 
Tnd the distance LO is evidently an 

»hP wavelenqth Xp as shown in Fig. 5. Referring rang. 

5 thTwWth r of a step on the time axis corresponds to 

ton r = 1/(frequency) . Also represented in the d» 
tance the step width corresponds to the wavelength £ 
SXen ly the distance between the pen and me 
2„Tcar, be determined precisely by detuning me 
inteaer n Based on me equations (1) and (2). tne 
aTove-mentioned integer n can be determined from me 
following equation (3): 

n=[(Vg-tg-Vp-1p)^P+ 1 / N ] G> 

wherein N is a non-zero real number which can be 
IS suitably. For example, by selecting N = 2, n can 
SSSSed exactly even if me linearity of me group 

wimS of me wavelength. By substituting , n££ 
rSedas explained above, into the equation (2). the d.s- 
ZS L Sween me vibration input point and the 
Son sensor 6 can be measured in precise manner. 

These equations relate to one of the vibration sen- 
sors 6 Suhe distances between me vibration «ptt 
S and other plural vibration sensors can also be so 
determined according to the same equations. 

(Correction for circuit delay time) 

The transmission delay time latched by the afore- 
mentioned latch contains not only the time required far 
SSI of m vibration but also a phase circuit 
dX time etg and a group circuit delay time * *. 
circuity Fig.5).Thesedelayt.mesar always present 



Onthe other hand, the measured va.uesa, m .arbi- 
trary input point P are given in a similar manner by. 



tg*=tg+etg 
tp*=tp+etp 



(6) 
(7) 



By emulating the differences ^s^s 
(4) and (6) and between the equations (5) and (7). mere 
30 are obtained: 

tg*-tgO*=(tg+etg)-(tgO+etg) =tg-tgO (8) 

tp'-tpO*=(tp+etp)-(tpO+etp) =1p-tp0 



(9) 



h mis manner the phase ^"*"!mT£ 
the group circuit delay time etg contained r the vibra 

m Je exactly determined by calculating the distance 
according to: 



tg=tg*-tgO* 
tp=tp*-1p0* 



(10) 
(11) 



and also employing me equations (1). (2) and (3) and 
adding me distance from me vibration sensor 6a to the 
point O to thus calculated valu* Gon^entiy 

vibration sensor 6a ending.- 



5 



EP 0 753 723 A2 



10 



vibration sensors 6b - 6d. 

(Calculation of coordinate position (Fig. 6)) 

In the following there will be explained the principle s 
of dSSn of the coordinate position of the vtorat-on 
£J£S5 on the propagation layer 8. By proving fou 
vLtion sensors 6a - 6d at the four corners of the prop 
laation layer 8. as shown in Fig. 6, the linear distances 
TZ Sm the vibration input point P to the vtoration « 
sensors 6a - 6d can be determined according to the 
Stained principle. Also the controller 1 «n 
determine the coordinate (x, y) of the v.brat.on input 

fhe following equations based on the law of three »s 
squares: 



x=(da-K)b) • (da-db)/2X 
y=(da+dc) • (da-dc)/2Y 



(12) 

(13) 20 



wherein X (capital) and Y (capital) are the distances 
Seen tine vLtion sensors 6a and 6b and between 
Oration sensors 6c and 6d. In this manner the 
coordinate of the vibration input point can be detected 25 

°" teCtg calculation employs distance infor- 
mation to the three sensors, but. in the pr 

thprp are nrovided four sensors, and the distance 

possible to discard the distance .rrforrnation of ttie sen 
sor showing the largest pen-sensor d.stance L (a larger 
distance L lowers the signal level and increases the 
probability of noise interference) and to calculate me ss 
coordinate with the distances of the reman.n . 
sensors Though the present embodiment has four sen 
sonTaS utilizes three for the calculation of the coord, 
nate. but geometrically the coordinate • 
possible two sensors at minimum. Thus the number of 
S5e sensors is determined according to the specrf.cat.on 

^Tn^ordinate input device constructed as 
explained in the foregoing enables highly precise calcu- 
Son of the coordinate of the vibration input posrtoa 45 
Z the use of the sheet 4 constituting the input plane 
^vibration source enables the input of coordinate 
with a finger or an ordinary pen, instead of a particular 
coordinate designating device. ^ 

[Second embodiment] 



The structure of a coordinate input device, consti- 
tuting a second embodiment, will be explained with ref- ^ 

er T<Sn5e 7 r 1 controls the entire device and also 
calculates the coordinate posrtion. Asheet driver 2 gen- 
erates vibration in a piezoelectric sheet 4. A prepara- 
tion layer 8, transmitting the vibration, .s composed of a 



transparent member, such as of glass or acryhcreaa 
WheE sheet 4 and the propagation layer 8 are brought 
il Mutual contact by a pressure applied by an unrep- 
£SKS£ Pa" ^aped utensil 3. the vibration 
grated in the sheet 4 is entered into the propagation 
layer 8 

,n the present embodiment, the sheet 4 is com- 
posed of a piezoelectric transparent polymer film such 
Sfof polygene fluoride (PVDF) and is prov-ded 
^ transparent electrodes on both laces wherein rfce 
Nation is generated by the applicaton of an AC voy- 
age of 500 kHz with a sampling frequency of 100 »te 

9 Tne vibration generated in the sheet 4 when 
entered into the propagation layers f^^*™ 

^ to reflected at the end face of the propagation layer 

vibration toward the central area, an antiv.brat.on mem- 
S'Ts prided on the outer periphery of the propaga- 
ton layer 8. Also in the peripheral area of the 
Propagation layer 8, there are fixed plural vibration ^en- 
Ss for converting mechanical vibration into electric 
Sna f such as piezoelectric elements. The signas 
from me Nation sensors 6 are amplified by an ampl, 
fZ M not shown, and then supplied to . s,gnal 
Sorm detector 9 for signal process,ng, of which 
^supplied tothe control.er1 ta<°^*£ 
lation The details of the signal waveform detector 8 and 
Controller 1 are already explained in the first embod- 

,men The piezoelectric sheet 4 is driven by the sheet 
driver 2. The driving signal for the sheet 4 is supplied 

which is amplified with a P<«Jeterm,ned ga « ^ 
sheet driver 2 and then applied to the sheet 4. The dnve 
JgnaHs for example composed of an , alternating , vott_ 
ag'e of 500 kHz. applied with a sampl.ng f requency £ 
100 kHz The electrical drive signal is converted by the 
Seet 4 into a mechanical ultrasonic vibration which is 
SJrnmSd to the propagation layer 8 when the sheet 4 

tact under a sufficient pressure. 

Tne signals from the vibration sensor 6 are ampU- 
tied by unrepresented amplifiers and then supplied to 
Signal waveform detector 9 for signal processing, of 

calculation A dot matrix display 11, composed for 
ImpTof a liquid crysteJ display device, is i proved 
behind the transparent propagation layer 8. By the dnve 
with a display driver 10. the position of the vibration 
Cpfb flayed as a dot. which can be oteerved 
hLghmesheetandmepropagatonlayer8.NaturaHy 
iheSntroller 1 may display a desired image, other than 
the input point, on the display 11. UmcBn 
Whe the vibration is detected by ^ vibration sen- 
sors and the transmission delay times for the v.b aton 
a^ured. such detaytimesare used for citing 
Z Lances between the vibration input po.nl and *e 
Iration sensors, in the same manner as in the f.rs 
eSment, and the coordinate of the vibration ,nput 
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20 



25 



30 



point is calculated. The controller 1 determmes^epos. 
Son of the dot on the display 11 corresponding to thus 
calculated coordinate and effects the d.splay. 

The above-explained configuration realizes an 
input device with satisfactory operabitity. allowing to 
enter manuscript as with paper and pencil. 

2 preset embodiment utilizes transparent mem- 
bers for the sheet 4 and the propagaton layer 8 tor 
owning a configuration integrating the input and me 
outout. but such transparent member^ can be dis- 
pensed with in case the device is used as an nput 
dev'cfasTn the first embodiment. Consequentiy an 
oSe %lymer «m «« » for *»* PU '" 

P0S6 As explained in the foregoing, the coordinate , input 
device oftne first and second embodiments is to defect 
the Xation input point or the coordinate -nput point by 
mLsu^heLsmission time of the ultrasonic vibra- 
to wlut employing an exclusive per |M ' has been 
Sspensabfe in the conventional method utong *e 
ultrasonic vibration and enabling the input of he coord, 
nate with any writing utensil or with a .nger ^Ths feet 
provides an excellent effect of eliminating the cable of 
^exclusive pen, which has been considered as the 
Si dS of the conventional device utilizing the utta- 
sonic wave, and realizing coordinate input means of sat- 

devices of the electromagnetic induction method or tne 
e^rostetic coupling method, that of the uHrasomc 

culation and is featured by a lower cost, but cannot De 
S for the input with a f inger as it requires an ■ «£ 
sh/e oen On the other hand, the device of the res stive 

in the precision of coordinate calculat.cn. thus being 

consideration of these points, the coordinate ^ input 
device of the foregoing embodiments has the advan- 
laqeV of both methods, also has a high precis,on of 
Sinate calculation and accep* the J- «*J^ 
oer For this reason the device of the second embod 
ment can aL be utilized as a touch pane, (for example 

and p edominantly utilizing the resistive t.lm method^ 
and the fieW of application of the coordmate mput 
device utilizing the ultrasonic wave can thus be drasti- 

^CrS'ent invention is app.ioab.e not only to a 
system consisting of plural equipment but ateo to an 
apparatus consisting of a single equipment. It s natu 
S applicable also to a case where the present 
tor .is, realized by the supply of a program to a system 

W ^Sn'ed in the foregoing, the coordinate input 
deviceofTepresent invention enables the input wrthout 
abusive coordinate designating utensil and realizes 
highly precise coordinate input. 

There is provided a highly precise coordinate input 



device not requiring a particular designating toot A 
sSt composed of a piezoelectric plate polanz« Nn 
t mS of thickness, is superposed with a vibration 
LnSno olate provided with vibration sensors .n 
5 JSSSpiLs. ^esheetgenerates.braton 
Z z oulse signal generated by a sheet driver. When the 
SeetCSed for example wrth a pen, the vibrates 
Tansmitted to the vibration transmitting plate from the 
pSpoiL, and is detected by the 
10 ows A controller calculates the distance between the 
vibration input point and the vibration sensor, based on 

This operation is conducted for the plural seneo* and 
2 coordinate is calculated from thus calculated d.s- 
)5 tances. 



Claims 



1 . A coordinate input device comprising: 



a vibration member for generating "braton 
a vibration transmitting member laminated with 
sanation member and adapted to transmit 
the vibration from a vibration input point; and 
calculation means tor detecting the v.bration at 
determined positions on said vibration 
transmitting member and measunng the delay 
time of the vibration entered from the vibration 
nput point to the detection thereof thereby cal- 
culating the coordinate of said vibration input 
point. 

2 A coordinate input device according to claim 1^ 
wtS said vibration member is a plate-shaped 

3S ^electric member polarized in the direction of 
thickness. 

3 A coordinate input device according to claim 1 or 2, 
3 ' wherein said vibration transmitting member is lami- 

<o nated with said vibration member aac^abyer 
which transmits the vibration in a pressed portion 
therein. 

4 A coordinate input device according to any of 
daSTl to 3. wherein said vibration member and 
Syrian transmitting member are comport 
of transparent member, and further compn^ngd^ 
play means of which display surface is superposed 
with said vibration transmitting member. 

5 A coordinate input device according to any of 
daims 1 to 4, wherein said vibration member is 
SpTed to generate vibration of such frequency 
STS Nation propagating in - J*^" 
S5 transmitting member constitutes a Lamb wave. 

6. A coordinate input device according to any of 
claims 1 to 5. wherein said vibration member is 
composed of piezoelectric ceramics. 
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A coordinate input da/ice according to clairr . 4, 
wherein said vibration member is composed of pol- 
yvinylidene fluoride. 
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FIG. 6 
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